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ABSTRACT: 

PURPOSE: To efficiently process exhaust gas so as to be purified without 
using an exhaust gas temperature sensor by controlling a plurality of 
switching 

valves to be switched, and selectively flowing the exhaust gas respectively in 
a particulate trap, oxydizing catalyst and an NOx catalyst, based on an 
engine 
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speed and load. 



CONSTITUTION: A particulate trap 13 is arranged in an exhaust pipe 12 
of a 

diesel engine 10. The first oxidation catalyst 17a, by which formaldehyde in 
exhaust gas can be oxidized, and an NOx catalyst 19a are arranged in each 
of 

the first/second bypass pipes 14, 16 of detouring respectively the exhaust 
pipe 

12. Further, the first/second switching valves 21a, 22a for switching exhaust 
gas so as to flow respectively in the first/second byp ass pipes 14, 16 are 
arranged. On the other hand, an engine speed and similarly a load, of the 
diesel engine 10, are detected respectively by an engine speed sensor 23 and 
a 

load sensor 24. Based on each detection output of the engine speed sensor 

23 

and the load sensor 24, the first/second switching valves 21a, 22a are 
switched 

to be controlled by a controller 30. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
deunages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which reduces the particulate, the 
nitrogen oxides (henceforth NOx), and the formaldehyde smell which are contained in the exhaust gas of 
a diesel power plant. 
[0002] 

Pescription of the Prior Art] Conventionally, uptake of the particulate contained in the exhaust gas of a 
diesel power plant is carried out by the particulate trap, NOx is converted into N2 with harmless N02 by 
catalysts, such as a copper ion exchange zeolite catalyst, and the formaldehyde smell is converted into 
harmless 1120 and harmless C02 by oxidation catalysts, such as platinum and a rhodium. The 
particulate by which uptake was carried out to the particulate trap bums with hot exhaust gas 600 
degrees C or more, and, thereby, a trap is reproduced. If it puts in another way, when exhaust gas will 
not amount to 600 degrees C, the condition that uptake of the particulate is carried out to a particulate 
trap continues. Moreover, selection reduction of NO will mainly advance that it is efficient and in 
catalyst in a 300-600-degree C exhaust air temperature requirement, and a copper ion exchange zeolite 
catalyst will purify engine exhaust gas, if oxygen and a hydrocarbon live together on this catalyst. 
Furthermore, a formaldehyde smell mainly oxidizes according to an oxidation catalyst in a 100-300- 
degree C exhaust air temperature requirement. 
[0003] 

[Problem(s) to be Solved by the Invention] For this reason, since the work condition of each purge 
changed with engine exhaust gas temperatures even if it arranges the above-mentioned particulate ft-ap, 
an NOx catalyst, and an oxidation catalyst to a single exhaust pipe, there was a trouble which cannot 
purify exhaust gas exactly. Moreover, when an exhaust gas temperature sensor was prepared in an 
exhaust pipe and each purge was operated as it by this sensor, since this kind of exhaust gas temperature 
sensor was always exposed to the exhaust gas exceeding 600 degrees C, when it was used for a long 
period of time, it had the fault which the detection precision of an exhaust gas temperature deteriorates 
and has a bad influence on the dependability of the whole equipment. Without using an exhaust gas 
temperature sensor, die purpose of this invention operates each purge alternatively according to an 
exhaust gas temperature, and is to offer the offgas treatment equipment of the diesel power plant which 
purifies exhaust gas efficiently and exactly, and has high dependability to prolonged use. 
[0004] 

[Means for Solving the Problem] The configuration of this invention for attaining the above-mentioned 
purpose is explained based on drawing 1 corresponding to an example. The particulate trap 13 by which 
the offgas tieatinent equipment of this invention was formed in the exhaust pipe 12 of a diesel power 
plant 10, The 1st and 2nd by-path pipes 14 and 16 which bypassed tiiis exhaust pipe 12 to the exhaust 
pipe 12, and were formed in it, respectively. It is prepared in the 1st by-path pipe 14. 1st oxidation 
catalyst 17a which can oxidize tiie formaldehyde in exhaust gas, NOx catalyst 19a prepared in the 2nd 
by-path pipe 16, and 1st change-over valve 21a switched so tiiat exhaust gas may flow to the 1st by-path 
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pipe 14, 2nd change-over valve 22a switched so that exhaust gas may flow to the 2nd by-path pipe 16, It 
has the controller 30 controlled to switch the 1 st or 2nd change-over valve 21a and 22a according to the 
detection output of the rotation sensor 23 which detects the rotational speed of an engine 10, the load 
sensor 24 which detects the load of an engine 10, and the rotation sensor 23 and the load sensor 24. 
[0005] 

[Function] If a controller 30 will be in the operational status of the low engine of an exhaust gas 
temperature, it will switch only 1st change-over valve 21a, and will remove a formaldehyde smell 
through exhaust gas there to 1st oxidation catalyst 17a. If an exhaust gas temperature will be in the 
operational status of the engine of a medium, only 2nd change-over valve 22a will be switched, and 
N02 will be converted into NOx catalyst 19a through exhaust gas there harmless N2. When an exhaust 
gas temperature will be in the operational status of a high engine, the particulate trap 13 is made to pass 
exhaust gas, without switching change-over valves 21a and 22a. 
[0006] 

[Example] Next, the example of this invention is explained in detail based on a drawing. As shown in 
drawing 1 , an exhaust pipe 12 is connected to the exhaust manifold 1 1 of a diesel power plant 1 0. The 
particulate'trap 13 which held particulate filter 13a in the middle of this exhaust pipe 12 is formed. The 
exhaust pipe 12 with this trap 13 is bypassed, and the 1st and 2nd by-path pipes 14 and 16 are formed, 
respectively. Unification opening of the 1st by-path pipe 14 is prepared for branching opening of the 1st 
by-path pipe 14 in an engine side by unification opening of the 2nd by-path pipe 16 from branching 
opening of the 2nd by-path pipe 16 again, respectively. The 1st oxidation catalyst room 17 which held 
1st oxidation catalyst 17a which can oxidize the formaldehyde in exhaust gas in the 1st by-path pipe 14 
is formed, and the 2nd oxidation catalyst room 18 and the NOx catalyst room 19 in which 2nd oxidation 
catalyst Tsa and NOx catalyst 19a were held from the engine side, respectively are established in the 2nd 
by-path pipe 16. 1st oxidation catalyst 17a makes an alumina support noble metals, such as platinum 
(Pt) and palladium (Pd), and is constituted, and 2nd oxidation catalyst 18a is constituted by Mn02. 
Moreover, NOx catalyst 19a is constituted by the copper ion exchange zeolite (Cu-ZSM -5). This copper 
ion exchange zeolite is the matter which transposed the sodium ion which the zeolite contains to the 
copper ion, and in being hard to absorb oxygen, even if it adsorbs, it has the property emitted 
immediately. 

[0007] The 1st change-over valve 21a and 21b switched to branching opening and unification opening 
of the 1st by-path pipe 14 so that exhaust gas may flow to this by-path pipe is arranged, and the 2nd 
change-over valve 22a and 22b switched to branching opening and unification opening of the 2nd by- 
path pipe 16 so that exhaust gas may flow to this by-path pipe is arranged. These change-over valves 
21a-22b consist of a solenoid valve, and the control output of a controller 30 is connected to change- 
over valves 21a-22b. The rotation sensor 23 and the load sensor 24 of an engine 10 are connected to the 
input of this controller 30. A controller 30 consists of a microcomputer and the relation of the engine 
output-shaft torque over the engine speed shown in drawing 2 is memorized by the memory according to 
an engine load. As shown in drawing 2 , when an engine load is 2/4 or less over the engine rotational- 
speed whole region, exhaust gas temperatures are about 100 - 300 degrees C (part of A of drawing) of 
abbreviation. It has become clear that the load of an exhaust gas temperature is about 300 degrees C - 
about 600 degrees C (part of B of drawing) from 2/4 before 3/4, and the load of an exhaust gas 
temperature is about 600 degrees C or more (part of C of drawing) from 3/4 before a full load. A 
controller 30 switches the lstchange-overvalve21aand21b or the 2nd change-over valve 22a and 22b 
according to the detection output of the rotation sensor 23 and the load sensor 24. 
[0008] Actuation of the offgas treatment equipment of such a configuration is explained. First, if sensors 
23 and 24 detect that it is in the part of A engine operational status is indicated to be to drawing 2 , it 
will judge that a controller 30 is in the range whose exhaust gas temperatures are about 100 - 300 
degrees C of abbreviation, and will set, without switching a change and change-over valves 22a and 22b 
for change-over valves 21a and 21b, as shown in the broken line of drawing. Consequently, the 
formaldehyde contained in exhaust gas through the 1st oxidation catalyst room 17 there oxidizes, and 
exhaust gas serves as harmless H20 and harmless C02. The exhaust gas with which the formaldehyde 
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smell was removed is discharged by atmospheric air. Subsequently, without judging it that a controller 
30 is in the range whose exhaust gas temperatures are about 300 - 600 degrees C of abbreviation if 
sensors 23 and 24 detect that it is in the part of B engine operational status is indicated to be to drawing 
2 , and switching change-over valves 21a and 21b, change-over valves 22a and 22b are switched, as 
shown in the broken line of drawing. Consequently, exhaust gas goes into the 2nd oxidation catalyst 
room 18, and oxidizes NO contained in exhaust gas there with CO and HC. This oxidation catalyst has 
comparatively high NO oxidation activity compared with other oxidation catalysts, and converts NO 
into N02. Then, this exhaust gas goes into the NOx catalyst room 19, carries out reduction processing of 
N02 by NOx catalyst 19a there, is set to harmless N2, and is discharged by atmospheric air. Next, it 
sets, without judging it that a controller 30 has an exhaust gas temperature in about 600 degrees C or 
more if sensors 23 and 24 detect that it is in the part of C engine operational status is indicated to be to 
drawing 2 , and switching change-over valves 21a and 21b and change-over valve 22a, and 22b **, The 
particulate which uptake of the exhaust gas was carried out and it had deposited through the particulate 
trap 13 there is burned, and a trap 13 is reproduced. 

[0009] Another example of this invention is shown in drawing 3 . In drawing 3 , the same sign as 
drawing 1 shows the same component part. It has the characteristic configuration of this example that 
bypassed the exhaust pipe 12 by the side of an engine from the attaching position of the particulate trap 
13, the 1st and 2nd by-path pipes 14 and 16 were formed, respectively, and both branching openings and 
unification openings of the 1st by-path pipe 14 were prepared in the engine side from branching opening 
and unification opening of the 2nd by-path pipe 16. Since actuation of this offgas treatment equipment is 
the same as that of said example, explanation of a repetition is omitted. According to this equipment, 
since exhaust gas passes the particulate trap 13 by all engine operational status, uptake of the particulate 
is always carried out and emission to the atmospheric air of much more a particulate is prevented. 
[0010] In addition, hydrocarbon system reducing agents, such as gas oil, are injected for the NOx 
catalyst shown in the above-mentioned example, and you may make it make it promote a reduction 
operation. Moreover, if exhaust gas is smoothly discharged only by the change-over valves 21a and 22a 
of branching opening, it is not necessary to form especially the change-over valves 21b and 22b of 
unification opening. 
[0011] 

[Effect of the Invention] Since each purge is alternatively operated according to the good temperature of 
work of each purge according to this invention as stated above, exhaust gas can be purified efficiently 
and exactly. Moreover, since an exhaust gas temperature is judged without being based on an exhaust 
gas temperature sensor, even if it uses it for a long period of time, dependability does not fall, but there 
is also an advantage with high endurance. 



[Translation done.] 
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